induction of anaesthesia. Similarly, when rats were restrained for a period of six hours the serum transaminases (SGOT and SGPT) were markedly elevated, the SGOT not having returned to basal level within a period of six days (Pearl, Balacz and Buyske, 1966) . Sanchez et al. (1966) studied the effects of conditioning on stress responses in the rat. They reported a marked elevation of plasma corticosterone levels following saline administration and suggested the advisability of conditioning animals to drug administration prior to their use in stress studies. Conditioning is so important to maintain constant levels of corticosterone that young rats should be handled to the same degree before the experiment commences as will be the case during the course of the work. Specimens A basic requirement of the submission for clearance of a new drug, food additive or pesticide in almost all countries, is the inclusion of clinical chemical data from long-term studies. These studies are carried out on a variety of experimental animals, including dogs, primates, rodents, rabbits, farm animals and occasionally lower vertebrates, and also, eventually, on human volunteers and patients. In this communication, some ofthe analytical problems and the species differences in biochemical profile and the metabolic routes which we have encountered during such work at the Huntingdon Research Centre, are discussed.
The size of some experimental animals and the frequency with which specimens have to be collected from the same animals often create the necessity to carry out analyses on small samples of blood. In animal studies this is not such a serious disadvantage, because, for example, the normal alkaline phosphatase of a young rat is of the order of 100 King Armstrong units (unpublished data from these laboratories). This means that it is possible to work quite satisfactorily on a dilution of the plasmaabout one in five is usual. Similarly, because of the relatively high total protein content of the plasma of the rat, this too can be determined on the same dilution.
Not only do the analyses have to be performed on limited quantities of blood, but an analytical precision is required which is higher than would be necessary in a diagnostic laboratory. Wide analytical ranges which take in highly abnormal results are not usually necessary because only rarely are grossly abnormal values encountered. Normally, group effects involving small differences are looked for. Small group differences, even when they are within the accepted normal ranges may be indicative of an early change. Quality control programmes are, therefore, essential, and in addition, every sixth sample analysed, whether by AutoAnalyzer or manual procedure, consists of lyophilised freeze dried control serum, the chemical composition of which is known. These control samples may be Pa~read at the Southern EniI1and and South Wal .. Resion Meeti"ll. varied by purchasing different batches with difiierent Hununadon, July. 1968.
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Urine and faecal specimens can be collected from experimental animals without difficulty, even for quantitative work, by the use of suitably designed metabolism cages. An adequate acclimatisation period is, however, essential as is a constant environmental temperature (Worden and Waterhouse, 1956 ). It is not uncommon for a dog to be placed in a metabolism cage nightly for five nights running without it passing any urine whilst in the cage, but after acclimatisation, normal habits are resumed. This problem is now being minimised by the simple conversion of ordinary runs into metabolism units through the insertion of specially designed metal trays which form the urine collection funnels and faeces separators. Where two dogs are housed together a dividing partition is also slid into the kennel.
Blood specimens from small laboratory animals and from extremely strong animals such as the baboon, often have to be collected under anaesthesia, the choice of which may affect the results of subsequent biochemical estimations. For example, blood taken from animals anaesthetised with carbon dioxide contains less lactate and pyruvate than does blood from animals anaesthetised with ether, urethane and barbiturate. The detailed results ofthis investigation will be published in the near future (Kellett and Street) . In general, the shorter the induction period, the lower the blood levels of some biochemical parameters and the less the scatter of the results. The changes observed with different anaesthetics probably reflect the stress associated with the compositions and from different manufacturers or by altering the dilution and either calculating the expected result or using the diagram published by Thiers and Cole (1965) .
Choice of method and experimental animal
In addition to the classical species differences of purine metabolism, a number of other biochemical variations between species necessitate care in the choice of experimental animal or may require modification of the analytical procedure.
Whilst the quantitative determination ofmethaemoglobin by the method of Evelyn and Malloy (1938) is perfectly satisfactory in the dog, with rat blood, turbidity almost invariably develops after addition of the neutralised cyanide reagent, due probably to differences in the exl-globulin protein fractions. This can be overcome by using Tritan X 100 in borate buffer solutions and by not neutralising the sodium cyanide, as described by Hainline (1965) . With new compounds it is possible to get grossly erroneous readings from either of these two tests when the mixed pigments of methaemoglobin and sulphaemoglobin are present. If this is suspected, the technique of Hodge et al. (1967) should be used with continuous recording of the light absorption before and after the addition of sodium cyanide on a recording spectrophotometer between 400 and 650 mI-"
Cholinesterase activity determination is a routine test for toxicity of new pesticides. Of the many methods for determining cholinesterase activity the ,6.pH procedure described by Michel (1949) is probably the best suited for handling relatively large numbers of samples at a time. However, using the buffer strength described for human plasma or cells, only low levels of activity are obtained with some animal specimens, particularly those of dogs and rats. By modifying the buffers and substrate concentrations, Williams et al. (1957) were able to devise a technique whereby the inhibition of cholinesterase produced by organophosphorus insecticides could be detected readily in samples derived from experimentally poisoned animals. When the toxic agent under investigation is one of the newer carbamate insecticides, this method is not satisfactory because the enzyme inhibitor complex dissociates rapidly on dilution and the prolonged incubation times needed (and also in the classical Warburg technique) to permit complete dissociation with little evidence of inhibition (Casterline, 1967) . This is of equal importance when assaying samples from field workers exposed to these insecticides. Inhibition by this type ofcompound can be measured, for example by a modification (Street, unpublished) of the titrimetric method of Casterline and Williams (1967) . The sample (plasma, erythrocyte or brain tissue) is added to the buffer and substrate and then the initial velocity is measured for about two minutes. It is possible to follow the dissociation by increasing the incubation time, but it is preferable only to work over the initial linear part of the titration curve. Alkaline phosphatase is another enzyme which exhibits marked species variation with the nature of the substrate. Using phenolphthalein monophosphate substrate marketed by William R. Warner under the trade name of Phosphastrate T.M. Alkaline we have found that rats give results comparable to our standard King Armstrong technique. With baboons, however, results by the Phosphastrate technique are about half those we normally find, whereas dogs show a slight but significant lowering of values between the two methods. Care must be taken therefore in accepting values for control sera with weighed in constituents, the source of which is unknown. This work is continuing.
Another test of liver function which can be useful in man, but is valueless in many animals, is bromosulphthalein clearance. In the dog for example, its excretion is so rapid that even by increasing the amount of dye given, it is not possible to satisfactorily measure its excretion even when liver damage is unequivocal. A circulating 100% blood level is virtually unattainable. One way to circumvent this is to calculate the theoretical 100% level from the bodyweight of the animal, and the known percentage composition in terms of blood volume. The mechanics of attempting to get a 0, 5 and 15 minute blood sample accurately timed on a group of say 40 dogs, however, renders this procedure impracticable.
Possibly the most useful procedure for detecting renal damage is to withhold water for an overnight period of about 16 hours and to measure the specific gravity of the urine passed during that period as an index of renal concentration. In the dog the value should be 1040 or above: if it is between 1035 and 1040 one should become suspicious, while consistent values of less than 1035 are indicative of renal damage. Whilst blood urea concentration is one of the best indicants of renal function in man, in the dog it is less valuable particularly in detecting minimal changes. It has been shown for example that the blood urea of the beagle dog is significantly raised for a number of hours after feeding, the maximum result being a 100% rise over approximately a six hour period and only approaching return to base-line after sixteen hours (Street et 01., 1968) . (Figs. 1 and 2) . These findings do not agree with the published opinions of many authorities (Coles, 1967; Cantarow and Trumper, 1962; Hoe Conclusions In the evaluation of the safety of drugs, pesticides and food additives, clinical chemistry forms an integral part, providing an early warning of toxicity sometimes identifying target organs and yielding evidence on the reversibility of these changes. Not only do such studies present special problems in the blood are positive when applied to the rat or dog, for example. However, the sensitivity of the o-toluidine method can be reduced by titrating normal faeces against reagent concentration until they just give a negative reaction after two minutes exposure. This has been done for all species and cross checked by adding traces of blood to the faecal homogenates to render the test positive. By this method, any significant bleeding into the gastrointestinal tract of any experimental animal can be detected. choice of experimental subject and analytical method, but because of the protracted time over which they have to be continued, the introduction of new methods and techniques is particularly difficult, so that frequently there is necessity for duplication of methods for several years. In addition to the routine procedures, it is likely, however, that such techniques as gas liquid chromatography, spectrophotofluorimetry and liquid scintillation counting will play a more important part in the studies on the experimental animals.
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